To our knowledge, long-term, objective results of lip augmentation using superficial musculoaponeurotic system (SMAS) tissue transfer beyond 1 year have not been previously described.
L ip augmentation is an extremely popular cosmetic procedure, and numerous materials and techniques are available to both surgeons and nonsurgeons to improve the definition and fullness of the lips. Full lips with strong definition are often a key feature of a youthful facial appearance. 1 Nonsurgical options for lip augmentation include both temporary and permanent injectable fillers. 2 While temporary fillers are extremely popular, readily available, and relatively noninvasive, they are not without risks, including bruising, swelling, asymmetry, product migration, nodule formation, undercorrection, overcorrection, allergic reaction, and potentially even vascular compromise with necrosis. 3 Even if the results are aesthetically pleasing and without complications, the result is temporary. Permanent fillers have all of the same risks, but with the risk of permanent rather than temporary undesirable changes. 2 Numerous surgical techniques for lip augmentation without the addition of any autologous or synthetic material have been described, including mucosal advancement techniques, subnasal lip-lifts, and vermillion advancement techniques.
1,2,4-6 Various materials have also been successfully implanted into the lips through percutaneous techniques, including expanded polytetrafluoroethylene, acellular dermis, silicone, autologous fat, fascia, and others. 1, 2, [7] [8] [9] [10] Several studies have described the use of superficial musculoaponeurotic system (SMAS) tissue transfer for augmentation of the perioral area, nasolabial folds, and lips. 1, 9, [11] [12] [13] Very few studies have specifically addressed lip augmentation with SMAS, and to our knowledge, long-term, objective results of lip augmentation using SMAS tissue transfer beyond 1 year have not been previously described. The use of SMAS for lip augmentation has several advantages, including the lack of allergic reactivity, the minimal increase in cost (operating room time), and the fact that the SMAS is usually readily available during rhytidectomy. We have also observed that lip augmentation with SMAS is an extremely long-lasting result. The objective of this study was to evaluate the efficacy, longevity, and long-term safety of lip augmentation using SMAS tissue transfer following biplanar extended SMAS rhytidectomy.
Methods

Surgical Procedure
To obtain SMAS tissue for lip augmentation, a standard biplanar rhytidectomy is performed. The typical rhytidectomy skin incision is created, and subcutaneous undermining is carried into the neck for full access to the SMAS tissue overlying the parotid fascia. The SMAS tissue is grasped with forceps, tented up off the underlying parotid fascia, and trimmed sharply using face-lift scissors in a superior to inferior direction. The SMAS excision starts at the level of the helical root and is carried inferiorly, being careful to avoid violating the parotid fascia. The SMAS excision is continued just anterior and inferior to the lobule and concludes with excising the SMAS off the superficial aspect of the sternocleidomastoid muscle. This technique allows the SMAS to be excised in a single long strip that can then be tailored for lip augmentation. The SMAS tissue is then stored in saline solution while the SMAS imbrication and remainder of the rhytidectomy are performed. Once the rhytidectomy is complete, attention is shifted to preparing the SMAS for implantation into the lips. The long, continuous piece of SMAS is trimmed to size depending on the length of the lips and the degree of augmentation desired by the patient. The SMAS is trimmed of excess tissue so that it is smooth and without any significant nodularity. The SMAS tissue is trimmed so that it is slightly shorter than the length of the patient's lips (distance between the oral commissures). In general, 1 strip of SMAS from a single cheek area is long enough to augment either the superior or inferior lip, but not both. The second strip of SMAS that is excised from the contralateral cheek will be required to augment the second lip. A typical SMAS graft will vary in size from approximately 6 to 9 cm in length and 1 to 1.5 cm in width.
Prior to the lip augmentation, both lips are infiltrated with 2% lidocaine with 1:100 000 epinephrine. Care is taken not to distort the lips with excess infiltration of local anesthetic. After allowing for vasoconstriction, stab incisions are then made at the mucosal aspect of each oral commissure using a No. 15 blade. A fine hemostat is then used to create an intramuscular tunnel across each lip from the oral commissure incision to just beyond the midline of the lip with small spreading motions. This procedure is repeated from the contralateral oral commissure incision for each lip. The surgeon must be careful not to spread the hemostat too widely during the dissection to avoid tearing the oral commissure incision. This could result in noticeable scarring that extends onto the skin lateral to the oral commissure. A curved tendon forceps (Anthony Products Inc) is then passed through the intramuscular tunnel from one oral commissure to the other with the instrument closed, then withdrawn with the instrument slightly open to ensure that the intramuscular tunnel across the lip is complete and wide enough to accommodate the SMAS graft. Once the intramuscular tunnel is deemed to be of adequate size, the curved tendon forceps are placed into the oral commissure incision, through the intramuscular lip tunnel, and out the opposing oral commissure incision on the contralateral side. The tailored SMAS graft is then grasped with the tendon forceps and pulled into the intramuscular tunnel. Once the graft is in place and released by the forceps, gentle manual retraction of
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Question Does lip augmentation with superficial musculoaponeurotic system (SMAS) tissue provide long-lasting results with minimal risk for complications?
Findings In this cohort study, both the superior lip and the inferior lip showed statistically significant increases in volume at 3 months, 1 year, and 5 years after SMAS lip augmentation. Two of 60 patients (3.3%) with 5 years or more of postoperative follow-up developed complications requiring intervention.
Meaning SMAS lip augmentation is an effective and safe method for lip augmentation that can yield natural, long-lasting results with minimal risk.
the lip away from the teeth in the midline will tend to pull the SMAS graft into the central portion of the lip and away from the incisions. Palpation of the lip will allow for slight manipulation of the graft as needed. Any excess graft that extends into or beyond the oral commissure incisions can then be carefully trimmed and excised. The procedure is repeated for the second lip, and the oral commissure incisions are then closed with 2 interrupted 5-0 plain gut sutures on each side. The surgeon should ensure that the SMAS graft is not caught by the sutures while closing the oral commissure incisions because this could potentially tether the graft and cause asymmetry or restrict the movement of the lip. Some of the techniques described above are shown in Figure 1 .
Postoperative Care
Postoperatively, patients are again counseled that the lips will be swollen, stiff, and more full than they desire for the first several weeks. The sutures at each oral commissure are left long because patients will tend to manipulate them with the tongue, and the sutures may subsequently unravel. We also counsel patients that the incision at the oral commissure may be palpable initially but will disappear as the edema resolves throughout the first several weeks postoperatively. No special care is otherwise required for the lip augmentation, and routine postrhytidectomy care is initiated. Routine postoperative medications include broad-spectrum oral antibiotics, a short course of oral corticosteroids, acyclovir (for patients with surgery to the lips or any skin resurfacing), and as-needed pain medications, antiemetics, and sleeping aids.
Study Design
A retrospective, single-blind cohort study was designed to evaluate all patients who underwent surgical lip augmentation using SMAS tissue following biplanar extended SMAS rhytidectomy at a private facial plastic surgery practice between January 1, 2000, and November 16, 2015. The study was performed at the Rousso Facial Plastic Surgery Clinic, a private facial plastic surgery practice located in Birmingham, Alabama.
Patients were then excluded if they lacked adequate photographic documentation for each of the 3 required time intervals or if they underwent any further lip augmentation during the postoperative follow-up period. If patients did not have adequate photographs at all 4 intervals (preoperatively, 3 months postoperatively, 1 year postoperatively, and 5 years postoperatively), they were excluded from the study. This required exclusion of patients who had follow-up beyond 5 years, but no follow-up photographs within 3 years after their 5-year postoperative date. All patients had signed an informed consent document allowing the use of their photographs for research purposes. Patients were not contacted specifically for the study because it was retrospective in nature. The general tenets of the Declaration of Helsinki 14 were followed for this retrospective study, and there was no patient contact or involvement with the study. All information and photographs were deidentified.
Photonumeric Grading
Preoperative and postoperative photographs were obtained for all patients. These photographs were graded by 12 blinded observers using a validated lip augmentation grading scale for the superior lip and inferior lip independently. Participants were not compensated for the study. The validated photonumeric grading scale of lip volume and thickness was described by Rossi et al 15 in 2011. Deidentified preoperative photographs of each patient served as controls and were compared with postoperative photographs at 3 months, 1 year, and 5 years after surgical lip augmentation, for a total of 4 photographs per patient. Photographs were not altered in any way except to crop the images to the standard deidentified view focusing on the perioral area, as seen in Figure 2 . All 12 observers were blinded to the intent of the study and to the time frame of each photograph. The observers were asked to simply grade the superior and inferior lip independently using the 9-level lip grading scale by Rossi et al. 15 . This scale is scored from grade 1 (very thin) to grade 5 (very full) in 0.5-point increments.
All patient images were viewed on the same digital monitor by each observer. On an adjacent digital monitor, the observers were provided a digital copy of the 9-level grading scale by Rossi et al 15 to use as a reference and comparison tool while viewing and grading the patient images. The patient photographs were presented in a random fashion after being randomized by a random number generator. Twenty-six patients were presented with 4 images per patient, for a total of 104 images viewed by each observer. A score was recorded for the superior and inferior lip in each image. The order was consistent and unaltered for each observer. The primary outcome measures were the median lip fullness scores of all patients at each postoperative interval (3 months, 1 year, and 5 years) compared with median preoperative lip fullness scores as graded by 12 blinded observers. Secondary outcome measures included postoperative complications related to SMAS lip augmentation.
Statistical Analysis
The results of the scoring performed by the 12 blinded observers using the photonumeric grading scale were used to derive a median observer score for both the superior and inferior lip for each of the 26 patients for each of the 4 measurement periods: preoperative, 3-month postoperative, 1-year postoperative, and 5-year postoperative. For the superior and inferior lips separately, we simultaneously tested for differences in ratings among the 4 time periods using Friedman rank test for correlated samples. If significance among the time periods was found, pairwise comparisons of the 4 time periods were performed with a Bonferroni correction for multiple comparisons. α = .05 was used to determine statistical significance. SPSS statistical software, version 23, was used.
Results
A total of 423 patients were initially identified who underwent lip augmentation using SMAS between January 1, 2000, and November 16, 2015. Sixty of these patients were identified as having approximately 5 years or more of postoperative follow-up, including photographs. All 60 of these patients underwent a retrospective medical record review to identify any complications associated with SMAS lip augmentation. The mean age of these patients at the time of surgery was 54.6 years (range, 41.2-80.6 years). Fifty-nine of the 60 patients (98.3%) were female. The mean follow-up duration for these 60 patients was 1882 days, with a maximum follow-up duration of 4976 days.
Two of 60 patients (3.3%) with 5 years or more of postoperative follow-up developed complications requiring intervention. One patient was found to have persistent edema at 2 weeks post-SMAS lip augmentation that required steroid injection and subsequently resolved. A second patient developed some nodularity of the lip 8 years postoperatively that required a minor surgical revision. A third patient was noted to have some mild asymmetry of the lips 8 years postoperatively but did not desire any intervention.
Of the 60 patients with at least 5 years of postoperative follow-up, 9 were excluded for having additional lip augmentation with fillers or additional surgical procedures. Twentyfive additional patients were then excluded for a lack of adequate photographs at either the 3-month, 1-year, or 5-year postoperative date. Twenty-six patients were eventually identified with 3-month, 1-year, and 5-year postoperative follow-up photographs and were included in the photographic evaluation. All of these 26 patients were female, with a mean age of 56.2 years. A total of 104 images (26 individual patients) were reviewed by 12 blinded observers, and graded for the superior lip and inferior lip independently.
Results of the Friedman test indicated significant differences in the ratings of both the superior and inferior lips (P ≤ .004 for the superior lip after 5 years; P ≤ .001 for all other (Table) . Separate pairwise comparisons of the superior and inferior lip ratings at 3 months, 1 year, and 5 years did not achieve statistical significance between these 3 time periods. Thus, both the superior lip and the inferior lip showed statistically significant increases in volume postoperatively at 3 months, 1 year, and 5 years (P ≤ .004 for the superior lip after 5 years; P ≤ .001 for all other comparisons) after SMAS lip augmentation. The greatest median increase was observed in the superior lip at 3 months (a 0.69-point increase), while the smallest median increase was observed for the inferior lip at 1 year (a 0.41-point increase). The degree of increase in median volume appeared to weaken slightly over time but remained statistically significant compared with the preoperative ratings and close to a 0.5-point increase in the grading scale even at 5 years for both the superior and inferior lip, respectively. There were no statistical differences in median volumes between the 3 postoperative time periods. These changes are represented in the Table and graphically in Figure 3 .
Discussion
The use of SMAS tissue augmentation at the time of rhytidectomy is a simple and effective technique, particularly when applied to lip augmentation. This SMAS tissue would otherwise be discarded and is much more cost-effective than purchasing commercial products to place in the lip for augmentation. The only additional costs involved are the minimal increase in operative time required to perform the procedure and a minimal amount of additional suture, which would also be required for most any lip augmentation technique except for transcutaneous fillers. The complications associated with the SMAS lip augmentation technique described herein included postoperative lip edema, nodularity, and mild asymmetry at 8 years after surgery. These complications were all extremely mild and could occur with most lip augmentation techniques. Only 2 of these were significant enough that the patient even desired intervention. Regarding the persistent edema, we now routinely counsel patients that the lips will be edematous and more full than the patients desire for the first several weeks postoperatively, but that this should begin to subside after the first 2 weeks. We also counsel patients that the lips will feel abnormal and stiff for the first several weeks after surgery, but the mobility and sensation of the lips will return to normal, usually within 3 to 4 weeks after surgery. The lips will eventually return to their preoperative level of mobility and softness without the artificial appearance or feel of synthetic augmentation materials, but with close to the same amount of longevity.
Various lip fullness scales have been published and validated, [15] [16] [17] but the Rossi et al 15 scale provides clear examples of all 9 grades of superior and inferior lip fullness and allocates a numeric score from 1 to 5 in 0.5-point increments for each grade. This allows for simple statistical analysis of surgical change and for discussion of the amount of augmentation that a patient may expect with a given treatment (eg, a 0.5-or 1.0-point grade improvement). The photonumeric grading scale data contributed by the blinded observers clearly demonstrates that the lip augmentation technique we describe with SMAS tissue is a significant change that is long-lasting. The median changes for the superior and inferior lips at 3 months postoperatively were an increase of 0.69 points and 0.51 points, respectively. This is slightly greater than 1 grade on the 9-level grading scale described by Rossi et al. 15 We routinely counsel patients that SMAS augmentation to the lips will provide a moderate, longlasting (essentially permanent) change to the lips but will not provide a dramatic change, even in the short term. By trimming the SMAS appropriately, this technique avoids the "overdone" or bizarre appearance of extremely full lips that many patients fear. 
Research Original Investigation
Lip Augmentation With SMAS Tissue Transfer
